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MPBSE Class 12th Maths Question Paper With
Solutions 2019

QUESTION PAPER CODE E - 236
SECTION - A
Question 1: Choose and write the correct options. 1*5=5M

[i] Let A ={1, 2, 3}, then number of equivalence relations containing

(1,2)is:

(A1 (B) 2 €3 (D) 4

Solution: (B)

Total possible pairs ={(1, 1), (1, 2), (1, 3), (2, 1), (2, 2), (2, 3), (3, 1), (3, 2), (3,
3)}

Reflexive means (a, @) must be in relation.

Hence (1, 1), (2, 2), (3, 3) must be in a relation.

Symmetric means if (a, b) is in relation, then (b, a) must be in relation.
Therefore, if (1, 2) is in relation, then (2, 1) must also be in relation.
Transitive means if (a, b) is in relation, and (b, c) is in relation, then (a, ) is in
relation.

If (1, 2) isin relation, and (2, 1) is in relation, then (1, 1) must be in relation.

Relation Ry = {(1, 2), (2, 1), (1, 1), (2, 2), (3, 3)}

Total possible pairs = {(1,1), (1, 2), (1,3),(2,1), (2, 2), (2,3),(3,1), (3, 2), (3,
3)}

The smallest relation is Ry = {(1, 2), (2, 1), (1, 1), (2, 2), (3, 3)}

Add (3, 2) also, as it is symmetric but, as (1, 2) and (2, 3) are there, (1, 3) is to be
added as it is transitive.

Since we are adding (1, 3), (3, 1) also is to be added, as it is symmetric.

Relation R, = {(1, 2), (2, 1), (1, 1), (2, 2), (3, 3), (2, 3), (3, 2), (1, 3), (3, 1)}
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So, only 2 possible relations are there which are equivalence.

[ii] If sint x =y, then

(A)0<y<m B)-m/2<y<m/2
C)0<y<m (D)-m/2<y<m/2
Solution: (B)

sintx=y

y =sint x

The range of principal value of sinis [- /2, m/ 2].
So,-m /2 <y<m/2isthe correct answer.

y cosO -sinQ
SINO.  cosQ

[iii] If and A + A’ =1, then the value of a
IS
(A)/6 (B)m/3
Omn (D)3 /2
Solution: (B)
R [cosa —sina]

sina cosa |

cosa sin a ]

A'= ;
L—=SIna CoSs &
1 0
=l 4
0 1
A+A =

httpes:byjus.com
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[cosa —sin u:r,] N [ cosa  sin a:] N [1 D]
lsina cosa —sina  cosa 0
[cosa + cosa —sina + sin a]_ Il 0]

L sina—sina@ cosa + cosa 0

~20090 2cosa] [0 O]

Since the matrices are equal, the corresponding elements can be equated.
2cosa=1

cosa=1/2
cos a = cos 60°
a=m/3

[iv] Let A be a nonsingular square matrix of order 3 x 3, then adj |A| is equal

to

(A) IAP (B) IAl (C) AP (D) 3lA|
Solution: A

A (adj A) = Al

Taking determinants both sides

A (ad) A)l = [|A[ 1]

|A (adj A)[ = |A| [adj A[  (|AB|=|A]|BI)
AN = AR = |AP

|A (ad jA)[ = [IA[I]

Putting values

A ladj (A)] = |AP

ladj (A)] = |AF/|A]

ladj (A)] = |AP

B is the correct answer.

[v] Function f (x) = |x| atx =0 is

(A) Continuous but not differentiable

httpes:byjus.com
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(B) Discontinuous and not differentiable
(C) Discontinuous and differentiable
(D) Continuous and differentiable

Solution: (A)
f(x) = x|
o -x,if x <0
= { x,if x =0
f is continuous at x = 0 if the left-hand limit is equal to the right-hand limit.
lim o T (X) =lim . f(X) =1 (0)
LHL =1lim ., f(X)
=lim o [
=1im o (-X)
=-(0)
=0
RHL =lim ., f (X)
=lim . [X|
=1im o (X)
=0
LHL =RHL and f (0) = 0.
Hence lim .., f (X) = lim . f (X) = f (0).
f is continuous at x = 0.

Question 2: Fill in the blanks. 1*5=5M
[i] The direction cosine of the vector 3i - 2j + 6k are 317,-217,6/17]

[ii] If y = x + € then d?y / dx? = [d?y 1 dx? = e¥]
Solution:

y=X+¢

dy/dx=1+¢*

d?y / dx? = e*

httpes:byjus.com
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[iii] Area bounded by the curvey = x?, x -axisandx =landx=2,is . [7/
3]

Solution:

J12 x2 dx

= (x3/3),?

=1/3(2%-13

=7/3

[iv] Direction ratio of two parallel lines will be in . [proportion]

[V] Interceptof 2x +y-z=50onx-axisis . [5/2]
Solution:

2X+y-2=5

Since it cuts the x-axis, y and z = 0.

2X =195

Xx=5/2

Question 3: Write true/false in the following statements. 1*5=5M

(i) If E;and E; are exclusive events, then P (E; N E,) is 0. [True]

(i) IfFP(A)=1/2,P (B) =0, then P (A/B) is not defined. [True]

(iii) The objective function of an LPP is always linear. [True]

(iv) The feasible region of a linear programming problem is always a linear
Polygon. [True]

(v) The value of [¢™cos® x dx is 0. [True]

Question 4: Match the correct pairs. 1*5=5M

httpes:byjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

] a+x

dx
(ii) jﬁ (@ "F)  (b) Zlns a_r‘rc
1

'{...) J‘ d © ] log x—a+C
11 — X ¢) T
x\‘x?' - az 2a xra
] I X
: d ! x
(1v) J sz ) 92 by (d) ﬂsec -
. 3
(v) I-lan x dx (e) Iug(r - sz ~ ﬂz
- /

“\
() Iog[x - Jx'z - a'?'ﬁ

/

(8 logsecx

Solution:
(i) - (c)
(i) - (a)
(iii) - (d)
(iv) - (f)
(v) - (9)

Question 5: Write the answers in one word/sentence each. 1*5=5M
(i) The maximum value of x'* is
Solution:
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y= X1/x
logy =(1/x) log x
(1/y) (dy /dx) = (1 - logx) / x?

dy/dx=0
1-logx=0
logx=1
X=e

The maximum value is e'e,

(if) Rate of change in the area of a circle having radius r when r =5 cm.
Solution:

Area of circle = A = tr?

dA /dr=d (mr?) / dr

=2mr

Forr =5,

dA/dr=2n*5=10m

(iii) The slope of the normal to the curve y = 2x2 + 3 sin x at x = 0.
Solution:

y = 2x? + 3 sin X

dy / dx = 4x + 3 cos x

Slope of tangent * Slope of normal = -1

(4x + 3 cos x) * Slope of normal = -1

Slope of normal = -1/ (4x + 3 cos Xx)

Atx=0,

Slope of normal =-1/(4* 0+ 3 cos 0)

=-1/3

(iv) The minimum value of 3 sin 0 + 4 cos 0 is
Solution:

Let £(0)=3sin 6+ 4 cos 0

f<(0)=3cos0-4sin6---- (1)
f(0)=-3sin0-4cos6---(2)

Now for maximum of minimum value of f (0), f'(6) = 0.
3cos0-4sin0=0

httpes:byjus.com
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sin0=+3/5;cos0 =+t4/5

From (2),sin0=-3/5;cos0 =-4/5
f<(©)>0

The minimum value of f (0) = - (32 + 4%) /5 = -5.

(v) Derive the equation of tangent line at (1, 1) on curve y = x°.
Solution:

dy / dx = 3x?

At(1,1),dy/dx=3

y-1=3(x-1)

y-1=3x-3

y=3x-2

SECTION -B

A=24and3=13,
3 2 2 5

Question 6: [i] If then find the value of
A . B.
OR

186 TS
“l-6 7 ol&& w8 F 7|

[ii] If then find the value
of A-B.

Solution:

A=24andB=13,
3 2 2 5

httpes:byjus.com
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248 6+20
_[3+4 9+1L’J}
(10 26
_[? 19]
OR
41 s 6 . -5 7
= an = .
- 7 0 8§ =7 17
[ii]
0 10 —1]
A=B=114 u 7]

Question 7: [i] Check the continuity of the function f given by f (x) = 2x + 3 at
x=1.

OR
[ii] Prove that the modulus function f (x) = |x| is not differentiable at x = 0.

Solution:

[i] The function is continuous at x = 1 if lim ., f (x) =T (1).
LHS =1lim -, f (X)

=lim . (2x + 3)
=2*1+3

=5

RHS =f (1)

=2*1+3

=5

LHS = RHS

The function is continuous.

OR

[ii] Ixl =f(x)=x x=20
-X X<0

httpes:byjus.com
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f (x) is not differentiable at x = 0.
f°x)=x/[X

Question 8: [i] Find the following integrals [(x?® + 1) dx.
OR
[ii] Find the following integrals [[(1 — sinx) / cos? x] dx.

Solution:

[i] S(x?? + 1) dx

= f(XZ/S + XO) dx

= [x?? dx + x° dx

=[x/ [(Q/3)+1] + [x°*1/[0+1] +¢
=xOCR[(5/3)]+x+c

=(3x*P/5)+x+c

OR

1 * . / .L;il’l () ,
cos? (z) 7] co? If,-ﬂ]r §

1] —
o o

=

—

[y

Question 9: [i] Find the unit vector in the direction of vector a = 2i + 3j + k.
OR

httpes:byjus.com
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[ii] Find the projection of the vector a = 2i + 3j + 2k on the vectorb =i+ 2j +
K.

Solution:

[[Ja=2i+3j+k=2i+3j+1k

lal = 22+ 32+ 12

=V4A+9+1

=414

Unit vector =a/ |a|

=2i+3j+1k /14
=(2/+14)i+(3/+14) j+(1/14) k

OR

[ii]a=2i+3j+2k

b=i1+2j+k
(a.b)=(*1)+@*2)+(@2*1)
=2+6+2

=10

bl =V12+22+1
=\1+4+1

=6

Projection of vectoraonb = (a. b) / |b]
= (1/+6) (10)

=10/6

= (10 /6) (N6 / /6)

= (10 / 6) (\6)

=(5/3) (\6)

Question 10: [i] Find the equation of the plane whose intercepts on the
coordinate axes are -4, 2, 3.
OR

httpes:byjus.com
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[ii] Find the angle between the line (x + 1) /2 =(y/3) =(z - 3) / 6 and the plane
X+y+z=17,

Solution:
[i] The intercepts of the plane equation are - 4, 2, 3.
(X/-4)+(yl2)+(z/3)

OR

[ii](x+1)/2=(y/3)=(z-3)/6

The planeis3x+y +z=7.
sing=02*3+3"1+6"1)/(V4+9+36) (9+1+1)
=(6+3+6)/7=*+11

=15/ 7411

¢ =sin? (15 / 7411)

Question 11: [i] The radius of an air bubble is increasing at the rate 1 / 2 cm
per second. At what rate is the volume of the bubble increasing when the
radius is 1 cm.

OR
[ii] Find the slope of the normal to the curve x =1 - a sin 0, y = bcos? 0 at
0=m/2.
Solution:

[i] Consider r is the radius of the bubble.

Itis giventhatdr/dt=(1/2)cm/s--- (1)

The bubble is in the shape of a sphere.

So, the volume of the bubble = volume of the sphere = (4 / 3) Tr
dv/dtatr=1cm

dv/dt=d ((4/3) i)/ dt

=[(4/3) m] 3r? (dr / dt)

=41r? (1/2)

= 21tr?

When radius is 1 cm, dv / dt = 21 (1)?

httpes:byjus.com
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=2m cm?/ sec
OR

[ii]x=1-asin0, y="bcos?0
dx/dB=0-acosB

dy /dB =-2b cos Bsin 6

dy / dx = (dy / d6) / (dx / dO)

= (— 2b cos 6 sin 8) / (— a cos 0)
=(2b /a)sin0

The slope of the tangent at 6 = 1t/ 2 is given by,
(dy /dX)o-ns2=[(2b /@) Sin B]g=n/2
=(2b/a)sin (m/2)

=2b/a

The slope of the normal at 6 = / 2 is given by,
1/ (slope of the tangentat 6 =m/4)=-1/(2b/a)
=-al2b

Question 12: [i] For what value of x isy = x (5 - X) maximum or minimum?
OR

[ii] Use differentials to find the value of 49.5.

Solution:

[ily=x(5-X)

y = 5% - x?

dy/dx=5-2x

dy/dx=0

5-2x=0

x=5/2

d?y / dx? = - 2 (negative)

X =5/ 2 is maximum and no minimum.

OR
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[11]] Consider x = 49 and 6x = 0.5.
y = X2
dy /dx=1/2x
=1/2%*(49)
=1/(2*7)
=1/14
dy = (dy / dx) (6x)
=(1/14) (0.5)
=1/28
\V49.5 =y + 8y
=7+(1/28)
=7.036

Question 13: [i] Ifa+ b +c =0, then provethataxb=bxc=cxa.
OR

[ii] Find the area of parallelogram whose adjacent sides are given by the

vectorsa=3i+j+4kandb=i-j+k.

Solution:

[[Jatb+c=0
ax(@+b+c)=axo
axataxb+axc=ax0
O+axb+axc=ax0
axb+axc=0
axb=-axc
axb=cxa

Similarly

atb+c=0
bx(@a+b+c)=bx0
bxa+bxb+bxc=bx0
bxa+bxb+bxc=bx0
bxa+bxc=0
bxc=-bxa
bxc=axb

httpes:byjus.com
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aXxb=bxc=cxa
OR

[ii]a=3i+]+4k
b=i-j+k
Area of the parallelogram = |a x b|

i ]k
3 1 4
axp=1t 1 1

=i(1X1-(-1)x4)-3j(3X1-1%X4)+k(3x-1-1x1)
=i(1-(-4)-3(3-4)+k (-3 -1)
=i(1+4)-3(-1)+k (- 4)

=5i+3j—4k

Magnitude of a x b = V(5%+ 12+ (—4)?

la x b|l = (25 +1 + 16)

= 42

Area of parallelogram = |a x b| = 142

Question 14: [i] Find the minimum distance between the line |; and I, given by
r=i+2j-4k+% (2i + 3j + 6k)
r=3i+3j-5k+pu(2i +3j + 6k)
OR
[ii] Find the distance of the plane 2x - 3y + 4z - 6 = 0 from the origin.

Solution:

[i]r=i+2j-4k +X (2i + 3j + 6k)

r=23i+3j-5k+ (2 +3j+ 6k)

The above two lines passes through the points having position vectors,
a=i+2j-4k

a, = 3i + 3] - bk and are parallel to the vector b = 2i + 3j + 6k
8.2-8.122i+j-k

(az2-a1) b=(2i +]-K) (2i + 3j + 6Kk)

httpes:byjus.com
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i 5k
2 1 1

_2 3 6

=0i - 14j + 4k

|(a2-a1) bl = V9?2 + (- 14)? + 4?
=+8l1 + 16 + 16

= 293

bl = %+ 3% + 62

=4+ 9+ 36

=7

Shortest distance = |(az- a1) b| / |b|
=93 /7

OR

[ii] The equation of the plane is2x - 3y + 4z - 6 = 0.

2x -3y +4z=6---(1)

The direction ratios are givenbya=2,b=-3 and c = 4.
\/a2+b2+02 — \/224_(_3)2_'_42

=4 +9+16

=29

The direction cosinesarel1=2/+29, m = - 3/+29, n =4 /+209.
The equation of the plane is Ix + my + nz = d.
(/29) x+(—=3/R9) y+(4/+29)z=4d
2x — 3y + 4z = d 29

On comparing with equation (1),

6 =d 29

d=6/+29

Question 15: [i] Show that relation “is equal to" in sets is an equivalence
relation.
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OR
[ii]Iff(x)=x?and g (x) =x + 3. x € R, then find the value of (g
of)x,(fog)x, (fog)

Solution:

[i] The relation “is equal to”, denoted “=", is an equivalence
relation on the set of real numbers since for any x, v, z € R:
a. Reflexivity: x = x,

b. Symmetry: if x =y theny = X,

c. Transitivity: if x =y andy =z then x = z.

All of these are true.

OR

[ii] f(x)=x?and g (X) =x + 3
(gof)x=gf(x)

=f(x) +3

=x?+3

(fog)x=f(g (X))

= (X + 3)?

= X%+ 9 + 6X
(fog)y=(2+3)

=52

=25

Question 16: [i] Show that sin* (3/5) - sin (8/17) = cos™ (84 / 85).
OR
[ii] Prove that cos™ x = 2 cos* (1 + x) / 2.

Solution:

[i] sin’(3/5)=xandsin’(8/17) =y
sinx=3/5;siny=8/17

cosx = V(1 — sin?x)

=~(1 - (3/5)

httpes:byjus.com
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=+(1 —9/25)
= 4/5
cosy = (1 — sin?)
=+(1 - (8/17)?
=+(1 — 64 /289)
=15/17
cos (X-y)=cosXxcosy+sinxsiny
=4/5x15/17+3/5x8/17=60/85+24/85=84/85
= x-y=cos?(84/85)
= sin(3/5) -sin?(8/17) =cos* (84 / 85)

OR

[ii]costx=2cos? (1 +x)/2
Put x =cos 0

costcosO=2cos? V(1 +cosB)/2
0=2cost V[l +2cos?0/2]/2
=2costcos (0/2)

=0
06=0
LHS = RHS
b+c a a
b c+a b =4abc
Question 17: [i] Prove that € ¢ a+b
OR

[ii] Find the area of the triangle whose vertices are (3, 8), (- 4, 2) and (5, 1).

Solution:
[i] Applying R; = R1 - Rz - R3

httpes:byjus.com
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b+c—b—-¢c a—c—a—-c¢c a—b—a-b
= b c+a b
C C a+b
0 —2¢c -2b
=|lb c+a b
C C a+b

c+a b b b b c+a
=4 C a+b| (2c)|c a+b| 2b|c cl
=0+2c(b(a+b)—cb)—2b(cb-c(c+a))

= 2¢ (ab + b?—cb) — 2b (cb — c? — ca)

= 2abc + 2ch? — 2bc? — 2b%c + 2bc? + 2abc

= 2abc + 2abc + 2ch? — 2cb? — 2bc? + 2bc?

=4abc+0+0

= 4abc

X1 Y1
X ¥2 1

X3 ¥j
[ii] Area of the triangle = (1/ 2) '

3 8 1
-4 2 1
5 1 1

A=(1/2)
=(1/2)(3(2-1)-8(-4-5)+1(-4-10)
=(1/2) (3+72-14)

=61/2

Question 18: [i] Find the equation of the plane the coordinate point (1, - 1, 2)
and is perpendicular to each of the planes 2x + 3y - 2z=5and x + 2y - 3z = 8.
OR
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[ii] Show that the angle between any two diagonals of a cube is cos™ (1/ 3).

Solution:
[i] The equation of any plane passing through the point is (1, -1, 2) is
a(x-1)+b(y+1)+c(z-2)=0---(1)
It is given that (1) is perpendicular to the plane 2x + 3y - 2z = 5.
2a+3b-2c=0---(2)
It is given that (1) is perpendicular to the plane x + 2y - 3z = 8.
a+2b-3c=0---(3)
On solving (1), (2), (3),

x—1 y+1 2z2-2

2 3 -2 =0

1 2 -3
-5(x-1D)+4(y+1)+1(z-2)=0
oX-4y-z=17

OR

[ii] Consider a to be the edge of the cube with vertex at the origin.
There exist our diagonals for a cube.

The direction ratios of the diagonals are given by
(@a-0),(@-0),(a-0)=a,a,aand(0-a),(a-0),(a-0)=a,a,a
Let 0 be the angle between the diagonals.
cosO=a(-a)+a(a)+a(a)/[Va®+a%+a? - a?+a?+a?
=a’/3a?

=1/3

cos0=1/3

0=cos?(1/3)

Question 19: [i] Draw the graph of the inequality 3x + 2y < 6.
OR

[ii] Find the minimum value of P = 2x + 4y, subject to constraints:

4x + 3y < 12

httpes:byjus.com
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x+2y=24
Xx,y20
Solution:

[i]

AL

OR

[ii]
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Points P=2x+4y
(0,0) 0
(3,0) 6
(12/5), (415) 8
(0,2) 8

The value is minimum at the origin.
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Question 20: [i] IfEP (A) =%, P(B)=}and P (ANB) =%, then
find the following:
(i) P (A/B)
(i)P(B/A)

OR
[ii] In four throws of two dice what is the probability of getting the same
figure on both dice?

Solution:

[(1P(A) ="

P(B) =Y

P(ANB)=1%
(i)P(A/B)=P(ANB)/P (B)
=(1/4)/(1/4)

=1

(ii) p(B/A)=P(ANB)/P(A)
=(1/4)1(1/2)

=1/2

OR

[iiln=4

p=6/36=1/6
q=1-(1/6)=5/6

P (success) =1 - P (no doublet)
=1-P(X=0)
=1-4Co(5/6)*°(1/6)°
=1-(5/6)*
=1-(625/1296)
=671/1296

Question 21: [i] A family has two children. What is the probability that both
the children are boys given that at least one of them is a boy?
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OR
[ii] Find the probability distribution of numbers of doublets in three throws of
a pair of dice.
Solution:

[i] Sample space = S = {BB, BG, GB, GG} where B = Boy, G = Girl
A: at least one of the children is boy: {BB, BG, GB}

B: both are boys: {BB}

P(B/A)=P(ANB)/P(A)

=@1/4)/@314)

=1/3

OR

[ii] The possible number of doublets possible on the throwing of 2 dice is
(1,1), (2,2),(3,3),(4,4),(5,5), (6, 6)

P (getting a doublet) =6/36=1/6

P (not getting adoublet) =1-1/6=5/6

When two dies are thrown thrice, 0 doublet or 1 doublet or 2 doublets or 3 doublets
can be obtained.

X can take values 0, 1, 2, 3.

P(X=0)

P (X =0) =P (0 doublet on three throws)

=5/6%x5/6%x 5/6

=125/216

P(X=1)

P (X =1) =P (one doublet on three throws)
=1/6x5/6x5/6+5/6% 1/6%x 5/6+5/6x 5/6x 1/6
=3x5/6x5/6% 1/6

=75/216

P(X=2)

P(X = 2) = P(two doublet on three throws)

=1/6x 1/6x5/6+1/6%x 5/6%x 1/6+5/6x 1/6x 1/6
=3x 1/6x1/6%x5/6
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=15/216

P(X=3)

P(X = 3) = P(three doublets on three throws)
=1/6%x 1/6x 1/6

=1/216

The probability distribution is

X 0 1 2 3

P(X) 125/ 216 751216 15/216 1/216

cosQ  sinQ

A=
—sin0. cosc |
Question 22: [i] If , then prove that A’ . A=1.
OR
2 -1 2
P RS z-andB:I ol

[ii] If 4 20 then
verify that

(a) (A’ =A

(b) (A+B)y=A’+B’

Solution:

[1]
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COS v SIN v
A= .
— Sl v COSy
y — |cosa — sina
siney coser
' CoOScr — Sin oy COScr 8N v
LHS AA=]|". .
sinea Cos oy — sy COS oy
. . .
VA cos? av + sin® o SIT1 (¥ COS (¥ — S 6% COSOY
T |sin v cos iy — SiN ev oS ¢ sina + cos? o
, 1 0
A'A= _
0 1
=RHS
OR

, (3 4
,[3\/?2]_@2

14 2 ol |V
2 0

4 2 0

(b)
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3 V3 2] 2 -1 2
(A +B) [4 - +l1 ) 4]

_[3+2 V34+(-1) 2+2
441 242 0+4
:[5 V3—1 4]
5 4 4

5 5
(A+B) = |V3 -1 4}
4 4

Question 23: [i] Discuss the continuity of the following function

(]
f(x) = *'5'“[;) . x#0

0 x=0
OR
[ii] Prove that the function

2
f('\.')- x© -1 . When x21
l-x , when x<l
is not differentiable at x = 1.

Solution:

[i] Continuity is defined by

f (x) is continuous at x = a & lim 5, f (X) = f ()
To show that lim ., (X) sin (1 / x) = f(0)
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Letz=1/x,thenasx—0,z— o
lim, o (X)sin(1/x)=Ilim,_..(1/z)sinz

=lim,..,sinz/z
=0

OR

e
, 4
.
y=1-X
y=x%-1
xX*=y+1

From the graph, the function is not differentiable at x = 1.

Question 24: [i] Evaluate [(xeX)/ (1 + x?) dx.
OR
[ii] Evaluate [o'(tanx) /(1 + x?) dx.

Solution:
[i] Let I = [xeX(1 + x)? dx
I=J(x+1-1)eX/(1+x)*dx
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I=/eX(1l+x)dx — [eX(1+x)?dx
Applying integration by parts in first integral,
=e/(1+x)—-[-(1/(1+x))erdx — [JeX/(1+x)?dx+C
=e/(1+x)+[(1/(1+x))exdx — fex/(1+x)?dx+C
I=e/1+x)+C

OR

[ii] Lettan ' x =t
dx/1+x%2=dt
Whenx=0,t=tan"t0=0
Whenx=1,t=tan"t1=n/4
I=[o"tdt

= [t2/ 2]

=(1/2)[t]
=(1/2)(n/4?-0

=n?/32

Question 25: [i] Find the area enclosed by circle x? + y2= a2,

OR
[ii] Find the area of region bounded by the curves y1 = sin x and y> = cosx
between x =0 and x=n /4.

Solution:

[i] The equation of circle is: x? + y?>= a2

y2 = a2 - X2

y = \/aZ _ X2

Area of circle =4 x Area of first quadrant

= 4[%ydx

4[%(a? - x?)dx

4 [x /2 (V(@®-x?)+(a%/2)sintx/ a]%
410+ @%/2)sinta/a-(0+(a%/2)sint0/a)]
4[(@%*/2)sint1-0]
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242 (/2)
= wa® square units

OR

[ii] y1 =sin x and y, = cosx

Area = [ (cosx - sinx) dx

= [sinx + cosx]¢™*

=sin (1 / 4) + cos (m/ 4) - [sin 0 + cos 0]
=(1/~R)+(1/~2) - [0+1]
=(2/2) -1

= +2 — 1 square units

Question 26: [i] Verify that the functiony = acosx + b sin x. where a, b
€ R is a solution of the differential equation d% /dx?+y=0.

OR
[ii] Solve the differential equation dy / dx = x - log x.

Solution:

[i] y =acosx + b sinx

dy / dx = - asinx + b cosx
d?y / dx?=-acos x - b sinx

LHS = d?%y / dx? +y

= -aCcosX - b sinx + a cosx + b sinx
=0

= RHS

OR

[iily =x?1log x — x2/2+e
y=[x}/2] log x — x°+¢
y=(1/2)x*+(1/2)x*log x + ¢
y= (x2/2)logx — x%/4+¢c
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